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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

2. Claims 17, 22, 24, 25, 29 & 31 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Kawada et al. (JP 06-028672) (see translation). 

In regard to claim 17, Kawada et al. disclose an optical information recording and 
reproducing apparatus (see Drawing in front cover) for recording information bits into an 
information recording medium having a recording member (5) into which information bits are 
recorded in a three-dimensional arrangement by changing a refractive index of the recording 
member of the recording medium (see constitution), the apparatus comprising: a light source (2) 
that emits a light beam; an objective lens (3) that converges the light beam emitted from the light 
source to an information recording medium; and a light detector (7) that detects a light beam 
from the information recording medium, wherein a thickness of the recording member is larger 
than a wavelength of the light beam (see paragraph 22), wherein an amount of the change in 
refractive index is less than or equal to 0.02 (see paragraph 13 of the translated document in light 
of paragraph 13 of the Japanese document, which teaches that a refractive index change is 1 |im^, 
which is equal to 1 x 10'^ m or 0.000001), and wherein the information bits are recorded 
sequentially into the recording member in a three-dimensional arrangement such that the number 
of rows of information bits which have been already recorded in the direction of optical axis is 
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not more than 4 (see element 5 on the front cover of the Japanese document, which shows 4 rows 
of information bits). 

In regard to claim 22, Kawada et al. disclose that the wavelength X of the light beam 
emitted from the light source substantially is in a range satisfying 0.35 |im <X< OAS \xm (see 
paragraph 13, which teaches a wavelength of 500 nm or 0.5 |am, which is "substantially" equal to 
the upper limit of the claimed range), and the optical system including the objective lens is 
configured to be achromatic (note "dichro mated gelatin" in paragraph 14; see also Kuba (US 
5,661,604), column 10, lines 29-34). 

In regard to claim 24, Kawada et al. disclose that the information recording medium 
comprises one and only one recording member (as shown in the front cover). 

In regard to claim 25, Kawada et al. disclose that the information recording medium 
comprises the recording member (5) and a substrate (not shown but inherent). The claimed 
"substrate" is read to correspond to an inherent layer to which the recording member is attached. 
The recording medium comprises a transparent element (the recording member 5) which allows 
light to pass through one side; and it also comprises an element which allows the light to be 
reflected (the inherent substrate). Without the substrate, all of the light would be transmitted 
through the other side, and the light detector (7) would not have any reflected light to receive. 
Therefore, the information recording medium of Kawada et al necessarily comprises a substrate. 

In regard to claim 29, Kawada et al. disclose that a focus position (note "condensing 
point" on paragraph 24) of the objective lens is controlled with reference to an interface of the 
recording member of the recording medium. The claimed "interface" is read to correspond to any 
point within recording member 5 where focusing is performed. 
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In regard to claim 31, Kawada et al. disclose that the recording member is a single 
recording layer (as shown in the front cover). 

Claim Rejections -35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawada et al. 
For a description of Kawada et al., see the rejection above. Furthermore, in regard to 

claim 18, Kawada et al. disclose that the objective lens comprises a lens of which numerical 
aperture is high (see paragraph 13), and pinholes are disposed in an optical path including the 
objective lens and the light detector such that the light beam from the information recording 
medium is detected by the light detector after passing through the pinholes (see paragraph 21). 
However, in regard to claim 18, Kawada et al. are silent to whether the numerical aperture is 
more than or equal to 0.7, as claimed. 

However, it would have been obvious to one of ordinary skill in the art at the time of the 
invention by the applicant to have provided an objective lens having a numerical aperture more 
than or equal to 0.7, as claimed, because the applicant's invention would have been expected to 
perform equally well with either the arbitrary "high numerical aperture" taught by Kawada et al. 
or the claimed numerical aperture more than or equal to 0.7 since either one of these numerical 
apertures would have provided the same advantage of obtaining higher recording density (see 
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paragraph 13), and therefore, choosing either values/ranges would have been an obvious 
expedient. 

5. Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawada et 
al. in view of Takahashi (US 5,748,601). 

* For a description of Kawada et al, see the rejection above. Furthermore, Kawada et al. 
disclose: in regard to claims 19 & 21, a pinhole array having a plurality of pinholes and disposed 
in the optical path (see paragraph 21). 

However, Kawada et al. do not disclose: in regard to claim 19, a focus/track error signal 
detecting optical element which is an optical splitting element and disposed in an optical path 
including the objective lens and the light detector, wherein the light beam from the information 
recording medium is split into a plurality of light beams by means of the focus/track error signal 
detecting optical element, and the plurality of light beams are detected by the light detector after 
passing through corresponding pinholes of the pinhole array; in regard to claim 20, a focus/track 
error signal detecting optical element disposed in an optical path including the objective lens and 
the light detector, wherein the light beam from the information recording medium is split into a 
plurality of light beams by means of the focus/track error signal detecting optical element, and 
each spHt light beam is detected by the light detector having an area smaller than that of each of 
the split light beams; and in regard to claim 21, a focus/track error signal detecting optical 
element disposed in an optical path including the objective lens and the light detector, wherein 
the light beam from the information recording medium is split into a pluraUty of light beams by 
means of the focus/track error signal detecting optical element, and the light beams 
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corresponding to track error signals are detected by the light detector after passing through 
pinholes of the pinhole array. 

Takahashi discloses: in regard to claim 19, a focus/track error signal detecting optical 
element which is an optical splitting element (Figure 2, elements 12 & 13; note elements 17 & 
18) and disposed in an optical path including an objective lens (14) and a light detector (16), 
wherein a light beam from an information recording medium (20) is split into a plurality of light 
beams by means of the focus/track error signal detecting optical element, and the plurality of 
light beams are detected by the light detector after passing through corresponding pinholes of a 
pinhole array (15); in regard to claim 20, a focus/track error signal detecting optical element 
(Figure 2, elements 12 & 13; note elements 17 & 18) disposed in an optical path including an 
objective lens (14) and a light detector (16), wherein a light beam from an information recording 
medium (20) is split into a plurality of light beams by means of the focus/track error signal 
detecting optical element, and each split light beam is detected by a light detector (portion of 
element 16 where one of the split light beams is converged) having an area smaller than that of 
each of the split light beams (note that a split light beam is "converged" into a portion of element 
16, i.e., a portion having a smaller area than the split light beam); and in regard to claim 21, a 
focus/track error signal detecting optical element (Figure 2, elements 12 & 13; note elements 17 
& 18) disposed in an optical path including an objective lens and a light detector, wherein a light 
beam from an information recording medium (20) is split into a plurality of light beams by 
means of the focus/track error signal detecting optical element, and the light beams 
corresponding to track error signals are detected by the light detector after passing through 
pinholes of a pinhole array (15). 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
by the applicant to have added the focus/track error signal detecting optical element of Takahashi 
to the apparatus of Kawada et al., the motivation being to prevent degradation of the sensitivity 
of detection of the optical spot used for detecting tracking/focusing error signals (see column 2, 
lines 18-24 & 27-33). 

6. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawada et al, in 
view of Hesselink et al. (US 6,212,148). 

For a description of Kawada et al., see the rejection above. However, in regard to claim 
23, Kawada et al. do not disclose a spherical aberration correcting element disposed in an optical 
path including the light source and the objective lens, wherein the spherical aberration correcting 
element controls an amount of spherical aberration in accordance with a recording depth of the 
information bits to be recorded into the recording member. 

Hesselink et al. disclose a spherical aberration correcting element (Figure 2-C, element 
39) disposed in an optical path including a light source (134) and an objective lens (48), wherein 
the spherical aberration correcting element controls an amount of spherical aberration in 
accordance with a recording depth of information bits to be recorded into a recording member of 
an optical disk (column 4, lines 39-49). It would have been obvious to one of ordinary skill in the 
art at the time of the invention by the applicant to have added the spherical aberration correcting 
element of Hesselink et al. to the apparatus of Kawada et al, the motivation being to minimize 
reproduction errors caused by spherical aberration. 

7. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawada et al. in 
view of Yamada et al. (US 5,080,947), 
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For a description of Kawada et aL, see the rejection above. Furthermore, in regard to 
claim 26, Kawada et al. disclose that the information recording medium comprises a recording 
member (5) and a substrate (inherent as noted on claim 25 rejection above). However, in regard 
to claim 26, Kawada et al. are silent to whether the information recording medium is configured 
by the recording member sandwiched between a substrate and a protecting member. 

Yamada et al. disclose an information recording medium (Figure 1) having a recording 
member (2) sandwiched between a substrate (1) and a protecting member (layers labeled 3 & 4 
on top of recording member 2). It is well-known in the art that recording media are provided with 
protective layers in order to prevent scratches and to keep dust from entering the recording layer. 
It would have been obvious to one of ordinary skill in the art at the time of the invention by the 
applicant to have added the protecting member of Yamada et al. to the information recording 
medium of Kawada et al., the motivation being to prevent scratches and to keep dust from 
entering the recording member, thereby preventing erroneous reproduction of information. 
8. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawada et al. in 
view of Durham (US 5,532,998). 

For a description of Kawada et aL, see the rejection above. However, in regard to claim 
27, Kawada et al. do not explicitly disclose that the light detector comprises an avalanche 
photodiode. 

Durham discloses a light detector comprising an avalanche photodiode (column 14, lines 
9-12), which is known in the art to provide greater sensitivity. It would have been obvious to one 
of ordinary skill in the art at the time of the invention by the applicant to have provided the 
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avalanche photodiode of Durham to the Hght detector of Kawada et al., the motivation being to 
provide greater sensitivity, thereby ensuring a more accurate reproduction. 

9. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawada et al. in 
view of Ishii et al. (US 4,125,860). 

For a description of Kawada et al., see the rejection above. However, in regard to claim 
28, Kawada et al. do not disclose a condenser lens disposed on one side of the information 
recording medium opposite to the objective lens, the condenser lens converging the light beam 
from the information recording medium to the light detector to detect the light beam. 

Ishii et al. disclose a condenser lens (Figure 5, element 33) disposed on one side of an 
information recording medium (20) opposite to an objective lens (32), the condenser lens 
converging a light beam from the information recording medium to a light detector (34) to detect 
the light beam. It would have been obvious to one of ordinary skill in the art at the time of the 
invention by the applicant to have added the condenser lens of Ishii et al. to the apparatus of 
Kawada et al, the motivation being to provide an apparatus capable of reproducing with high 
efficiency without being accompanied by an increase in size or cost of the apparatus (column 2, 
lines 38-46). 

Allowable Subject Matter 

10. Claims 1-16 & 30 are allowed over the prior art of record. 

11. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art of record alone or in combination fails to teach or suggest as a whole: 

In independent claim 1, an optical information recording and reproducing apparatus for 
recording information bits into an information recording medium having a recording member 
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into which information bits are recorded in a three-dimensional arrangement by changing an 
optical constant of the recording member of the recording medium, the apparatus comprising: a 
light source that emits a light beam; an objective lens that converges the light beam emitted from 
the light source to the information recording medium; and a light detector that detects the light 
beam from the information recording medium, wherein a thickness of the recording member is 
larger than a wavelength of the light beam, and the information bits are sequentially recorded 
into the recording member in a three-dimensional arrangement such that a converging light beam 
from the objective lens does not pass through information bits that have already been recorded. 

In regard to independent claim 1, the closest prior art, Kawada et al. (JP 06-028672), 
discloses all the claimed elements with the exception of "the information bits are sequentially 
recorded into the recording member in a three-dimensional arrangement such that a converging 
light beam from the objective lens does not pass through information bits that have already been 
recorded". Another prior art, Wierenga (US 6,552,985) discloses a multi-layer recording medium 
where information is recorded sequentially starting from the recording layer farthest from a laser 
light source to the recording layer closest to the laser light source. However, it would not have 
been obvious to combine the teachings of Kawada et al. and Wierenga to arrive at the claimed 
invention because the recording technique of Wierenga is directed to a recording medium having 
multiple layers, while Kawada et al, teaches of a single recording member having a three- 
dimensional arrangement of information bits. 

Claims 2-16 & 30 are dependent upon claim 1. 
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Response to Arguments 

12. Applicant's arguments filed December 13, 2004 have been fijlly considered but are moot 
in view of the indicated allowable subject matter and the new ground(s) of rejection. 

1 3 . This action is NON-FINAL. 

Conclusion 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter Vincent Agustin whose telephone number is 571-272-7567. 
The examiner can normally be reached on Monday-Friday 9:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hoa Thi Nguyen can be reached on 571-272-7579. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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